Effects of methylphenidate on rat endurance performance and neuromuscular transmission in vitro.
The studies were designed to evaluate the effects of methylphenidate on endurance performance in vivo and on neuromuscular transmission in the isolated rat phrenic nerve-diaphragm preparation. Methylphenidate produced a biphasic effect on treadmill endurance performance, increasing running times by 41-61% at 2.5-5 mg/kg, while reducing running times by 35% at 20 mg/kg. A biphasic effect on nerve-stimulated muscle concentrations was also observed, with twitch tension increased by up to 49-106% at low concentrations (0.1-0.3 mM) and blocked at high concentrations (0.6-1.0 mM). Tissues obtained from rats pretreated with alpha-methyl-p-tyrosine or reserpine exhibited no change in twitch height. Methylphenidate failed to protect against irreversible blocking of the twitch by alpha-bungarotoxin and did not modify the resting membrane potential, miniature endplate potential (MEPP) frequency or nerve-stimulated acetylcholine release. High concentrations reduced the amplitudes of the MEPP and endplate potential. Whereas methylphenidate and amphetamine both produced biphasic effects on skeletal muscle contractions in vitro, they act by different neuropharmacological mechanisms. Unlike amphetamine, the biphasic effects of methylphenidate are produced by mechanisms that are independent of cholinergic or adrenergic interactions and may involve direct effects on the muscle.